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Abstract Objective  To investigate and compare the antimicrobial resistance of Escherichia coli and Kleb siella pneumoniae i-
solates collected from hospitals in different regions in national surveillance network. Methods Disc diffusion test was
used to study the antimicrobial resistance and WHONET 5 was applied for analysis of the antimicrobial resistance. Re-
sults In the period of study from 1999 to 2003 E.coli 6 816 and K. pneumoniae 4 411 were collected from hospi-
tals most of strains were isolated from sputum urine and blood. The isolates of E. coli from both regions were most
susceptible to imipenem next to amikacin and ceftazidime. The rate of resistance of the strains of E. coli from Guang-
dong was higher than the isolates from Liaoning to cefotaxime and increased to 32.0% in 2003. The resistant rates of
the all strains of E. coli were more than 60 % Pto ciprofloxacin. K. pneumoniae isolates were also most susceptible to

imipenem next to cefepime ceftazidime amikacin and ciprofloxacin. From 1999 to 2003 the resistant rates of the iso-
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lates of K. pneumoniae from Guangdong and Liaoning increased to cefotaxime and ceftazidime and resistance was in-
creased to ciprofloxacin to some extend. The incidences of extended — spectrum— lactamases ESBLs producing strains
gradually increased in the study period. In 2003 the incidences of ESBLs — producing strains of E. coli and K. pneu-
moniae from Guangdong and Liaoning were 29.6% and 30.1% and 18.6% and 26.6% respectively. The rate of ce-
fotaxime — resistant ceftazidime — susceptible was higher than that to cefotaxime — susceptible ceftazidime — resistant
in these strains. Conclusions It is important to use rationally antimicrobial agents control the spread of resistant

strains by comparing the antimicrobial resistance of E. coli and K. pneumoniae isolates among the different regions and

realize the difference in antimicrobial resistance between two regions.
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2 1999~2003
1999 2000 2001 2002 2003
%R %R %R %R %R
334 84.7 264 83.0 293 88.7 491 87.2 560 78.8
318 46.2 256 43.0 292 52.7 476 54. 6 576 44. 8
339 69.3 93 49.5 230 12.6 691 47.0 805 43.0
68 41.2 265 68.7 303 71.3 737 75.0 921 69. 1
151 26.7 95 23.2 — - 442 12.8 476 41.0
187 26.7 269 24.0 307 29.3 744 37.2 929 32.0
342 1.1 102 36. 3 147 32.7 539 39.0 616 34.3
185 12.4 269 12.9 309 6.5 749 9.6 939 7.8
319 5.3 135 19.3 133 13.5 472 16.7 748 14.0
/ 68 7.4 248 31.9 288 24. 3 672 29. 2 838 19.8
/ 77 1.3 - — 56 12.5 435 47.6 451 31.7
/ 64 1.6 95 7.4 109 2.8 620 10. 3 — —
335 24. 8 100 7.0 53 18.9 518 16. 4 635 15. 4
327 1.2 257 10. 9 256 12.1 741 19.3 929 16.7
341 0.5 268 0.7 308 0.3 744 0.1 935 0
326 10.1 264 47.3 281 52.3 623 52.8 825 49.0
322 6.4 263 6.1 313 9.4 738 9.2 931 7.0
341 73.6 267 64.4 314 66. 2 739 66. 0 932 62.9
305 80. 3 266 82.7 298 77.5 409 73.3 380 70.0
307 82.7 205 84.4 197 83.2 255 78.0 181 69. 1
3 1999~2003
1999 2000 2001 2002 2003
%R %R %R %R %R
872 85.7 917 85.5 546 85.0 681 83.6 369 88. 1
938 27.2 1032 29.9 677 37.2 878 14. 8 494 42.9
776 27.0 535 28. 6 334 33.8 506 37.7 358 43.0
263 16. 0 823 60. 9 616 61.0 861 64. 0 421 75.1
853 11.4 244 23.0 129 27.1 248 35.9 288 33.0
809 10. 9 1082 14.9 691 17.7 979 24.1 511 27.6
953 4.8 614 11.2 433 17.3 571 21.4 425 28.0
894 5.1 1083 7.5 697 9.9 980 10. 5 508 10. 0
680 4.4 168 6.0 362 8.0 663 10.1 498 14.3
/ 635 46.3 822 28.7 423 29. 1 724 31.8 442 33.7
/ - — 185 68. 1 - - 127 52.0 176 56. 8
/ 63 4.8 144 9.0 77 13.0 89 7.9 — —
664 9.0 203 27.6 250 15. 6 386 16. 1 410 12.2
691 1.2 937 12.9 541 13.5 877 16. 4 508 15.0
940 0.7 957 0.4 525 0.9 884 0.9 489 0.2
900 48.8 1046 51.6 687 44.0 881 49.7 415 50. 4
912 6.6 1062 8.0 636 7.7 928 9.7 511 9.8
789 59. 0 1063 59. 1 675 59. 6 904 60. 8 438 66. 4
349 86. 0 791 75.7 535 72.7 730 73.6 498 75.1
495 77.5 433 80. 4 347 74.1 486 80.0 290 86. 2
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2.2 1999~2003

2002 37.2%. 60% .
2.2.1 1999~2003 2.3 1999~2003
1999~2003
2., 2.3.1 1999~2003
2 , 1999 ~2003
5 40% (43. 0% ~ 54.
6%) ., 2003 32.0%, 4,
60%(64.4%~73.6%), 4 ]
2.2.2 1999~2003 1999
1999~ 2003 19.8% 18.6% 2003 33.3%  22.
3, 3%, 1999 25.4%
2003 39.3%.,
5 , 2.3.2 1999~2003
. 2003 14.3%, 1999 ~2003
2 3 ,
s . 5,
4  1999~2003
1999 2000 2001 2002 2003
%R %R %R %R %R
173 43,4 124 44, 4 147 51.7 288 45.1 342 47.1
191 35.3 94 38.3 104 47.1 467 43,7 439 45.1
108 51.9 126 52.4 143 62.9 489 52.4 525 59.6
179 16. 2 102 19.9 104 27.1 295 34.6 250 40.0
191 19.8 135 17.8 158 25.3 497 29.2 532 33.3
193 20.2 112 34.3 59 42. 4 358 32.4 331 37.2
191 18.6 133 18.8 159 29.6 498 25.3 538 22.3
187 16.0 92 13.3 51 11.8 279 8.2 422 14.0
/ 190 35.2 124 37.1 152 39.5 441 34.9 445 30.8
/ 41 12.2 — — — — 287 45.6 250 38.8
/ 38 10.5 — — 29 13.8 410 22.2 — —
189 28.2 82 29.9 112 30. 6 335 29.9 332 22.6
184 3.3 127 22.0 122 33.6 494 27.9 525 31.6
191 0.7 135 2.2 159 2.5 495 0.6 535 0.2
181 27.6 130 43. 8 134 53.7 413 40. 4 456 36. 4
175 33.7 128 23.4 157 38.2 490 26.5 526 21.4
190 25.4 133 32.3 159 28.3 494 35.4 534 39.3
169 50.9 127 62.2 146 71.9 233 61.4 235 52.8
161 34.8 90 65.6 78 53.8 150 54.0 118 49. 2
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5 1999~2003

1999 2000 2001 2002 2003
%R %R %R %R %R
462 36. 4 764 33.0 444 32.2 694 44, 2 311 33.4
279 28.7 539 28.0 166 27.7 417 38.6 225 33.8
272 32.7 475 33.1 311 30.5 516 40. 3 265 46. 2
178 21.3 145 24,8 70 10.0 170 38.8 160 30.0
355 14.9 823 17.7 458 18.8 755 29.8 321 25.9
170 17.0 273 16.8 203 12.3 278 30.2 227 24,7
377 8.8 827 11.0 455 14.3 754 18. 4 327 12.8
— — 81 8.6 149 8.1 503 10.5 322 17.7
/ 240 32.1 669 21.4 324 20.7 523 31.4 271 31.0
/ — — 112 45.5 — — 77 40. 3 105 30.5
/ 312 17.0 — — 46 10.9 38 39.5 — —
112 18.8 177 24.9 223 13.0 413 17.4 277 18.6
484 22.5 475 16.6 268 17.9 691 26.6 327 21.1
510 0.2 728 0.4 348 2.6 688 0.4 301 0
524 11.8 744 25.0 445 22.7 567 33.3 216 27.3
432 10. 6 785 5.7 428 10.0 689 23.8 320 12.2
376 12.5 800 14. 4 437 17.8 621 20.0 224 21.0
311 38.8 360 35.8 250 40.0 395 50. 4 324 36.1
185 44,3 234 46. 6 153 43,8 214 46.7 138 41.3
5 R > 6,
1999 6 , 1999~2003 5
14.9% 8.8% 2003 25.9% 12.8%. ESBLs
1999 10. 6% , 2003 ESBLs
12.5% 2002 17.2%  21.0%. 29.6% 30.1%,
4 5 , 18.6% 26.6%.,
, , 2.5
1999~2003 .
, 1999~2003
2.4 1999~2003 ESBLs 7.
6 1999~2003 ESBLs
1999 2000 2001 2002 2003
ESBLs % ESBLs % ESBLs % ESBLs % ESBLs %
343 57 16.6 269 29 10. 8 339 47 13.9 783 220 28.1 939 278 29.6
978 21 2.1 1083 66 6.1 697 51 7.3 980 104 10.6 511 95 18.6

193 21 10.9 136 17 12.5 173 24 13.9 520 123 23.7 538 162 30.1
524 22 4.2 827 78 9.4 458 47 10.3 755 147 19.
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7 1999~2003 . 23]
1999(291) 2000(249) 2001(302) 2002(743) 2003(922) 1999(179) 2000(132) 2001(157) 2002(495) 2003(530)
61.1 63.6 58.3 54.5 59.5 60. 3 59.8 47.8 57.4 51.5
9.1 4.5 4 8.3 6.3 8.4 9.1 15.9 19.8 16.2
0 0.4 0.7 0.5 0.2 1.7 1.5 1.3 0 0.4
14.7 16.7 23.8 25.4 24.2 1.7 1.5 1.3 0 0.4
1999(819) 2000(1072) 2001(685) 2002(806) 2003(505) 1999(389) 2000(821) 2001(447) 2002(692) 2003(317)
78.9 76 71.8 64.5 65.1 63.2 71.6 72.7 56.1 66.9
3.7 5.4 7.7 10.5 8.3 6.7 6.1 6.4 6.9 11.9
0.5 0.7 1.3 0.4 0.2 4.1 8.8 13 16. 85 11.7
6.5 7.2 9.2 13.4 17.4 8.7 6.2 1.3 104 9.5
() o
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